Spontaneous in vivo differentiation of embryonic stem cell-derived pancreatic endoderm-like cells corrects hyperglycemia in diabetic mice.
Whole pancreas and islet transplantation are currently used for the treatment of type 1 diabetes. However, the major limitations of this potentially curative approach are an inadequate supply of cadaveric pancreata, lifelong immunosuppression, and chronic graft rejection. Therefore, there is an urgent need to develop new sources of insulin-producing cells (IPCs). Here, we investigated whether embryonic stem (ES) cells can be exploited for the derivation of IPCs, and whether their transplantation can correct hyperglycemia in diabetic mice. ES cells engineered to express pancreatic and duodenal homeobox 1 (Pdx1), a critical pancreatic transcription factor, were differentiated into pancreatic endoderm-like cells (PELCs) and evaluated for their potential to correct hyperglycemia after transplantation in diabetic mice. After systemic injection, PELCs localized to the pancreas, liver, and kidney. They then spontaneously differentiated into IPCs that corrected hyperglycemia in diabetic mice. When transplanted under the kidney capsule, PELC-derived IPCs were equally efficient at correcting hyperglycemia. Real-time noninvasive in vivo bioluminescence imaging (BLI) of rat insulin promoter (RIP)-driven luciferase was used to monitor the fate of the transplanted PELCs. To confirm that the transplanted cells were responsible for the correction of hyperglycemia, kidneys containing the transplanted cells were nephrectomized, causing rapid hyperglycemia. Interestingly, none of the animals transplanted with PELCs developed tumors, a potential consequence of the differentiation and purification procedures. Our data suggest that Pdx1-expressing PELCs are capable of spontaneously undergoing differentiation in vivo into IPCs and leading to a sustained correction of hyperglycemia in diabetic mice.